A new cubic type of Scott-Fuller-Soave-Redlich-Kwong equation of state (SFSRK EOS) has been proposed to calculate both vapor-liquid equilibria and saturated densities of vapor and liquid phases.
Introduction
An equation of state (EOS) is useful to correlate thermodynamic properties and phase equilibria. Many equations of state have been proposed and can be classified into the van der Waals cubic EOS type such as the Soave-Redlich-Kwong (SRK) EOS1), and the virial expansion EOS type such as the Benedict-WebbRubin (BWR) EOS. Both types of EOS have been used to calculate thermodynamic properties and phase equilibria such as vapor-liquid equilibria.
The cubic EOS such as the SRK has been frequently adopted because only the critical properties and the acentric factor are required to obtain the constants.
However, errors in the calculation of liquid phase densities are large although vapor-liquid equilibria can be well represented.
Therefore, we previously proposed a new cubic type of Scott-Fuller-Soave-Redlich-Kwong (SFSRK) EOS2),3) which can be applied to calculate both vapor-liquid equilibria and saturated densities of vapor and liquid phases. The constants of the proposed EOS were given for each pure substance. In this study, we attempted to generalize the constants, using the critical properties and the acentric factor, for several fluid components representative of LNG and examined the correlation of the SFSRK EOS calculations with observed values.
Scott-Fuller-Soave-Redlich-Kwong Equation of
State Previously, the Scott-I type repulsion term4) was adopted and the attraction term of modified SoaveRedlich-Kwong EOS by Fuller5) was coupled with the repulsion term. The proposed EOS is given as follows.
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As shown above, by using the critical properties Tc, of the pure substance, the three constants a, b, and c can be evaluated.
The following conditions should be adopted.
a=ac, b=bc, c=cc, (T>Tc)
Generalized Parameters
To apply Eq. (1) to a variety of substances, the paraand Zc, can be given as the critical properties, P can be estimated by a group-contribution method6), and the (9) using a given Zc. Based on the parameter m determined previously for normal fluids3), the following The following exponent type mixing rule7) was adopted here because such a mixing rule seems to be more flexible and provides the conventional mixing On the basis of the standard thermodynamic procedure, the fugacity of the i-th component fi which is needed for the calculation of the phase equilibria can be readily derived as follows from the EOS given by Eq.
(1) with the mixing rules shown above. Table 1 . The correlation of the results obtained from the SFSRK EOS is presented in 
